Abstract: Humanitarian radio has been used in humanitarian aid efforts and after natural disasters over the last 15 years. However, the effects have barely been evaluated, and there are few scientific reports on the impact of radio as a disaster health response intervention. Therefore, this study aimed to provide an overview of the use and impact of humanitarian radio in natural disasters from a health perspective. A literature review of 13 scientific papers and grey literature resources was conducted. The results show that humanitarian radio could be used to promote both physical and psychosocial wellbeing by providing health-related information, advice and psychosocial support in natural disasters. Community resilience can be enhanced by the promotion of community engagement and can strengthen self-efficacy and community efficacy. Radio also has the potential to cost-effectively reach a large number of affected people in areas with severely damaged infrastructure. Radio could, therefore, contribute to health recovery and wellbeing from both individual and community perspectives. As such, health professionals; crises communication professionals, including radio journalists; and disaster-managing stakeholders should be prepared and trained to use humanitarian radio as an integrated part of the disaster health response in natural disasters.
Introduction
In 2017, 335 natural disasters affected over 95.6 million people. These disasters mostly occurred in Asia in the form of storms or floods, but they also affected other parts of the world as earthquakes, storms and wildfires, which collectively caused deaths, injuries and human desolation [1] . Natural disasters usually cause physical injuries and associated complications [2, 3] and worsen chronic conditions [4] . Damage to infrastructure and medical facilities is typical after some types of natural disasters and can impair the ability to manage both acute and chronic health conditions [5] . The mental health effects of disasters include a range of problems, some of which are psychopathologic [4, 6, 7] . Disturbances in social relations, economic consequences and temporary or definitive displacements also cause distress in disaster-affected populations [7] [8] [9] . Therefore, health effects after natural disasters must be considered as physical, psychological and social.
Today, crisis communication is considered to be an integrated part of disaster health response [10] . Access to reliable information in a language that is easily understood and culturally appropriate is part of the Core Humanitarian Standard [11] . Establishing communication and access to reliable information can facilitate health recovery and reduce mortality after disasters [12, 13] . From a historical perspective, public radio has been used worldwide as a communication method in emergencies and disaster situations, mainly for communication on disaster preparedness, risk awareness or risk reduction [10, 14] . There are many terms to describe the use of radio in humanitarian contexts, including 'disaster radio', 'emergency radio', 'beneficiary radio', 'radio in a suitcase', and 'radio in a box'. In this paper, 'humanitarian radio' will be used, meaning a specific radio station that broadcasts disaster-related information, specifically aiming to promote recovery among the listeners by either temporary technical solutions or ordinary means [15] . Local emergency management authorities (LEMA), non-governmental organizations (NGOs), United Nations (UN) agencies, and the Red Cross and Red Crescent Movement are examples of stakeholders that have been involved in providing humanitarian radio in emergencies during the last several decades [14] . However, evaluations and studies on the use of radio, including the health effects of the use of radio, as a disaster response intervention have been very limited, and no review papers are currently available. Therefore, the purpose of this paper is to provide an overview of the use and impact of humanitarian radio as a disaster health response intervention with a particular focus on natural disasters.
Materials and Methods
A literature review, which was inspired by the integrative review method [16] and based on research studies and grey literature, was conducted. This kind of review summarizes past empirical and theoretical literature to achieve a comprehensive understanding of a specific problem or phenomenon [16] .
Search Strategy
As a first step, a structured search of the Medline database and Web of Science was made, focusing on original research papers that aimed to describe the use or impact of radio from a health perspective during or in the aftermath (the first three months) of a natural disaster. Papers published in English between 1998 to 2018 were included in the present review. Papers describing the use or impact of Very High Frequency (VHF) radio communication and papers focused on disaster preparedness or prevention, including early warning systems, were excluded. Papers describing capacity-building initiatives in complex humanitarian emergencies or conflicts were also excluded. Keywords were combined in order to identify the available sources that met the inclusion criteria for this review (See Table 1 ). Next, a grey literature search was conducted using the same inclusion criteria. Manual searches of the website of the Communicating with Disaster Affected Communities (CDAC) Network and the websites of all CDAC member agencies [17] were made. As a third step, a manual search of the reference lists of the identified papers was conducted. No further sources to include in the review were identified by this manual search.
The search for studies in Medline and Web of Science yielded 172 papers. The grey literature search yielded 11 reports or papers. A reading of the titles reduced the number of possibly relevant papers to 30. The most common reasons for being excluded at this phase was reporting via VHF radios or amateur radio instead of radio broadcasting or referring to 'radio' as in radio nuclear studies. Also, papers describing the use of radio in humanitarian contexts other than natural disasters were common. In total, 17 papers and reports remained after the above exclusions; each paper was read in its entirety, and 13 papers or reports were selected for the analysis stage. The search strategy and results are presented in Figure 1 . 
Quality Appraisal
An original integrative review used quality scoring in order to conduct a quality appraisal [16] . Due to the inclusion of grey literature, this review study used a simplified quality appraisal, grading the quality of the primary sources as adequate or not. If a source provided brief descriptions of its methodology, sample, sample size, instruments and analysis used, it was assessed to be ´adequate´. If a source was graded as ´not adequate´, no information on the methods used to gather information 
An original integrative review used quality scoring in order to conduct a quality appraisal [16] . Due to the inclusion of grey literature, this review study used a simplified quality appraisal, grading the quality of the primary sources as adequate or not. If a source provided brief descriptions of its methodology, sample, sample size, instruments and analysis used, it was assessed to be 'adequate'.
If a source was graded as 'not adequate', no information on the methods used to gather information or synthesize the conclusions was recorded. One of the authors of the present review was a co-author of several of the included papers. Therefore, an external evaluator was asked to grade those papers as adequate or not adequate, based on the above-mentioned criteria. All papers identified as relevant for the review were found to be adequate and could, therefore, be included in the analysis process.
Analysis
After identifying the papers and reports that met the inclusion criteria, all documents were read several times in their entireties, and the data relevant to the purpose of this review were identified, extracted and reduced. Among the included research studies, only data from the results and conclusion sections were used in the present analysis. For the grey literature sources, all relevant data considered as a result or a conclusion was included in the analysis. Then, the extracted data were sorted into groups and clusters related to the aim of the study (humanitarian radio as a disaster health response intervention), and the reviewers compared and contrasted the information before summarizing the analysis into an integrated synthesis [16] .
Results
The research studies and reports used in this study were drawn from 13 papers, covering the use or impact of humanitarian radio in several large-scale natural disasters (see Table 2 ). The results will be discussed below in sections covering the practical use of radio, physical health promotion, psychosocial health promotion and the promotion of community resilience.
The Use of Radio in Natural Disasters
Radio has been used in the immediate response phase of many kinds of natural disasters and with a range of stakeholders, dispatching messages, information or advice to affected communities [18] [19] [20] [21] [22] . One practical example of a temporary solution to provide humanitarian radio in an emergency is the 'radio in a suitcase' concept. This device contains all the technical means necessary to broadcast radio, such as a mixer, an MP3 player, a voice recorder, a computer, a microphone, a 600-W FM transmitter and an antenna packed into two 20-kilogram suitcases and gator flight cases [23] . Radio is advantageous in that it can reach a large number of people with limited technical resources and at a low cost [19] . When no electricity is available-and, therefore, mobile phones, televisions and ordinary media channels are also not available-solar or wind-up radios can be easily distributed and used sustainably without any specific skills [19, 22, 23] . Also, radio can be broadcast on loudspeakers [22, 24, 25] .
The providers of humanitarian radio were most often NGOs (based on request from the affected country) in all included studies except three, where ordinary public service radio was used [26] [27] [28] .
Several stakeholders, including local authorities [21, 22, 26, 28, 29] , UN agencies [22, 24] , NGOs [18, 19, 24] and private companies [22] , used humanitarian radio as a means of transmitting their information to the affected community. Among these stakeholders, actors from the health sector [18, 19, 21, 22, 25, 27, 29] , water and sanitation [22, 28] , protection [19, 24] and education [19] were represented.
To illustrate the use of radio as a natural disaster response intervention, disaster response operations by the NGO, First Response Radio (FRR) [23] , are presented in Table 3 . The exact reach of the broadcasts and information on how many people in the affected area actually listened to the radio were hard to estimate and were only reported in one study [25] . In a self-selected internet-based survey of 442 survivors from the Haiyan typhoon (The Philippines), 67% (n = 296) stated that they listened to disaster radio at some time during the first months after the disaster event. The reasons for listening to the radio were to obtain practical advice (71%, n = 214), for company (57%, n = 169), to obtain information on available services (50%, n = 149), to obtain information on the wellbeing of relatives and friends (33%, n = 98), to take a break (30%, n = 87) and to obtain general information (22%, n = 65) [25] . * The exact number of people covered by FRR radio has not been reported. The numbers presented are the reported number of affected people in the locations where the radio broadcasts were operative.
How Did Radio Promote Physical Health?
Radio has been used in many natural disasters to broadcast health-related information. By providing practical advice and stimulating self-care for both physical and mental health problems, wellbeing among survivors can be supported. The health-related information broadcasts after the Haiyan typhoon [22] showed that radio was used to advise survivors on the availability and distribution of non-food items, e.g., blankets and hygiene kits, and behaviors to stay healthy, e.g., advice on how to boil water and detect signs of diseases. Also, radio broadcasts provided information on immunization programs, the policy of a general health insurance company, the management of dead bodies and how to avoid and recognize specific health threats, such as dengue fever and leptospirosis [22] . In addition, radio was used to inform people on where to find medical services, such as what hospitals were open and whether temporary medical units, such as field hospitals, were available [22] . In the Ebola crises in Western Africa, radio was used to inform listeners about the signs of Ebola, personal protection and preventive measures [29] . All of this information aimed to promote physical health [19, 22, 28] .
A multiple linear regression analysis on variables influencing perceived health among survivors 30 months after the Haiyan typhoon indicated that listening to the provided humanitarian radio after the typhoon positively influenced the general health of the survivors [30] .
How Did Radio Promote Psychosocial Wellbeing?
Radio communications have been used in many natural disasters to transmit information, clarify situations and inform people about available support [18, 20, 22, 24] . As such, radio can reduce stress and contribute to feelings of control and clarity among the listeners, which are important for the recovery process [31] . Psychoeducation was broadcasted after the Haiyan typhoon, Hurricane Katrina and the Ebola epidemic in Western Africa [22, 26, 31] , covering information about stress reactions and advice on how to cope with them [22, 26, 31] . Radio contributed to an increased sense of normality, providing moments of rest from the straining survival and recovery process among those affected [18, 31] . After Hurricane Katrina, radio was used to inform people about post-traumatic stress, and an increased awareness among listeners of such problems and available help was measured [27] . Following the Haiyan typhoon, radio broadcasts of information and music were both found to contribute to feelings of hope and connectedness among the survivors [31] . Listening to pop music and familiar 'happy songs' positively influenced the wellbeing of the listeners. During night-time, calmer, but still recognizable, music, such as popular ballads and traditional music, was played to instill a feeling of serenity [31] .
How Did Radio Promote Community Resilience?
In countries where radio is a trusted source of information or entertainment, humanitarian radio has been shown to be of importance as a source of both information and support after a natural disaster, as well as in situations where all other means of communication were lost [18, 21] . Radio promoted both a sense of self-efficacy and community efficacy by inviting people to contribute to the recovery process and promoting community engagement in several natural disasters [24, 31] . In a case study from Nepal, listening to interviews with people from the affected communities and representatives from the authorities, religious entities and relief organizations promoted a sense of unity among the listeners, and was found also to stimulate community participation in the recovery process [24] . During the Ebola outbreak in Western Africa, encouraging people to call into programs and ask questions and involving people from the affected communities in the production of radio broadcasts was found to stimulate community engagement [21] . Furthermore, using positive language when broadcasting messages promoted a sense of cooperative resilience among the affected population [29] . Well-known and trusted journalists or local leaders, when used as mediators, increased the adherence to the radio messages during the Ebola epidemic [29] . Radio was used as a child-friendly health promotion intervention, by producing a radio-based education program when schools were closed during the Ebola epidemic in Sierra Leone. This gave children a voice and was found to be an effective and low-cost solution to promote normality and involve children and youths in community engagement activities [19] .
Discussion
Promoting the health and wellbeing of a large number of people in distress in environments without functional infrastructure, such as electricity, roads and ordinary means of communication, is a great challenge. Such circumstances are the reality in most natural disasters. This review has demonstrated how disaster radio may be used to promote health during and in the aftermath of such a situation.
By actively advising people on where to turn for medical services and promoting self-care advice, available medical resources may be more effectively used. Furthermore, proactively raising public awareness on how to reduce health problems might ease the burden on medical services. Radio campaigns have been proven to create substantial changes in health-seeking behaviors and reduce mortality in non-emergency contexts in Burkina Faso [32] . There is no reason to doubt that humanitarian radio used in natural disasters would not have the same positive effects. However, since randomized control studies are nearly impossible to conduct in the immediate aftermath of a natural disaster [33] , such conclusions cannot be drawn from this review and may not be possible in the future.
From a historical perspective, awareness of the mental health impacts of disasters and the demand for psychosocial support after such events have increased [34] . Information is also an essential part of the mental health response [35] . Psychosocial support in the emergency phase should rely on five evidence-based principles-that is, everything possible should be done to promote (1) a sense of safety, (2) calmness, (3) a sense of self-efficacy and community efficacy, (4) connectedness and (5) hope [36] . By providing information about what has happened and advising people on how to stay safe, radio can enhance a sense of safety. Information itself is a well-known factor contributing to the creation of feelings of control and clarity, and both of these are important for the recovery process [36, 37] . Promotion of a sense of self-efficacy, as well as community efficacy, has also been found to be beneficial for people in distress [36] . Furthermore, the perception that one is capable of managing the demands related to a disaster and active engagement are associated with a positive recovery process [38] . Radio contributes to all this by providing information, reporting on the authorities' abilities to manage the situation and encouraging self-supporting activities and self-efficacy. Some of the affected people in a natural disaster will be able to maintain their psychosocial wellbeing if their access to social networks is ensured [35] , and social support has been identified as the most important factor in promoting recovery after traumatic events [39, 40] . When a person lacks their ordinary social support from family or close friends, hearing another voice on the radio has been shown to serve as an alternative and reduce feelings of isolation and loneliness. Radio can also provide practical advice on how to re-establish contact with loved ones. However, it is important to note that, most often, radio must be complemented with other response activities in order to re-establish social networks, such as providing internet and mobile phone networks or offering to locate missing family members.
When promoting hope, large-scale, community-based interventions may be more effective than individual interventions [36] . This review showed that music played on the radio resonated specific values and meanings for affected people and was found to increase their feelings of hope and trust. The healing health effects of music are well known but, scientifically, not fully understood [41] . This implies an indication for further research on how music broadcasted through radio can be used to promote health and wellbeing in disasters. It should also be noted that humanitarian radio does not only offer one-way communication, but it gives the community a voice and provides a platform for community engagement. This is vital for humanitarian response in general and contributes to sustainable community resilience [42] .
This review shows that radio has been used and has played an important role in natural disasters, not only in low-or middle-income countries and regions, such as the Philippines and Western Africa, but also in high-income countries, such as the United Kingdom and the United States. Today, the use of mobile applications and social media for information purposes and social contacts has increased and may also be tools that can be used in disasters. However, it should be remembered that these tools require a functioning internet service, and natural disasters often cause severe interruptions in mobile and internet coverage, sometimes for a long time. The studies included in this review all emphasized that radio was available and operational in situations with severely injured infrastructure, when the internet and mobile phones were not functioning. Also, studies suggest that people in emergencies and disasters tend to lean on information sources to which they are accustomed [20] , and a large proportion of social media users were under-represented in the research [43] . Therefore, traditional radio still has an important role to play in disasters but may also be complimented by social media, mobile applications and other communication technology.
It should be noted that there are many disasters where radio has been used as a response intervention, but there are only a few structured evaluations or research studies available. Quick disaster response requires preparation. For humanitarian radio, preparations should not only include training teams and logistical preparations but also legal procedures, such as those needed to gain the necessary permissions to broadcast. Radio broadcasters also need to have an understanding of the difference between ordinary media reporting and humanitarian radio as a disaster response intervention [44] . This includes basic knowledge on disaster management and the response system, human needs and stress reactions. In the same way, health professionals involved in a disaster response need to be aware of the importance of communication and the advantages of using radio as a health promotion tool. In order to enhance the very best practices of using radio as an effective health response intervention, this review has highlighted the obvious need for close cooperation between the local emergency management authorities, the provider of humanitarian radio and health professionals.
Limitations
The limited number of scientific papers describing the use or impact of humanitarian radio from a health perspective made it impossible conduct a traditional systematic literature review based only on scientific papers. Mixing scientific published papers and grey literature added much value to this review. Grey literature can provide data not found elsewhere and can make important contributions to the synthesis of knowledge [45] , especially in public health research [46] . The findings in this review were based on a limited number of disaster events and an even more limited number of scientific studies. Some of the studies included in the review were written by one of the authors who synthesized this review. However, if handled with objectivity, the inclusion of one´s own papers is not controversial in literature reviews [47] , and an external person made the quality appraisal for these studies. All data in this review were based on non-randomized, convenient samples or qualitative studies. However, the lack of randomized controlled studies does not necessarily mean that the intervention is not useful or effective, and an integrative review can contribute to building evidence on use, effects and best practice [16] . In the search stage, many studies were found to report the use and effectiveness of radio as a preparedness or warning mediator. It is, therefore, a bit remarkable that the scientific interest in radio as a response intervention has been so low. This review has identified several gaps of knowledge. The use and health effects of music from a recovery perspective; an impact analysis of radio for specific groups of affected people, e.g., vulnerable groups; and the distribution of radios for listeners are some suggestions for future studies. In order to add knowledge to these gaps, actors using radio should also be encouraged to collect data during their operations and conduct structured evaluations in order to improve best practice and build further evidence.
Conclusions
Humanitarian radio has been used to provide health-related information, advice and psychosocial support in natural disasters, thereby contributing to the health and wellbeing of the affected populations from physical, psychosocial and community perspectives. Radio has the potential to reach large populations in severely damaged areas and could, therefore, be a useful and powerful health response intervention after natural disasters. As such, health professionals; crises communication experts, e.g., radio journalists; and disaster managers should be prepared to use humanitarian radio as part of their response operations in natural disasters.
